Automating Life
Detection Using
Lipid Detection in

GCMS Data

P. Michael Furlong, Mary Beth Wilhelm, Denise
Buckner, Morgan Anderson, Matt Chin, Tori
Chinn, Tom McClure, Kanch Sridhar, Travis

Boone, Jennifer Eigenbrode, Trey Smith, Tony
Ricco, George Cooper, Linda Jahnke

9 February 2021

SILICON
VALLEY A oA

EEEEEEEEEEEEEEEEE




ExCALiBR

Extractor for Chemical Analysis of
Lipid Biomarkers in Regolith

Building an instrument to extract and purify lipids from regolith to enable

optimal GC-MS analysis.
Automatically classify lipids as being of biotic or abiotic origin.

Predict processing parameters for follow-on sampling and sample processing.
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Mass Spectrometry
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Gas Chromatograph - Mass Spectrometer

e Combines both modalities to yield
more information about samples.

e Amenable to operations on other
planetary bodies.

e (Good at detecting organic
molecules that tell us about life
(e.q. lipids)
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Why Lipids?
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Source: A Physical Basis for Life Detection Experiments, Lovelock, Nature #4995 (1965)



Can We Classify Origin Process for Lipids?
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Source: Assessing the diversity of lipids formed via Fischer-Tropsch-type reactions MilRbach et al., Organic Geochemistry 119 (2018)



Can We classify Origin Process for Lipids?
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Probability of Correct Classification

Preliminary Results: Yes
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Leave-one-out validation results using K-Nearest Neighbour Classifier



More thrilling results!

Probability of Biotic Classification vs Number of Neighbours (K)
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Classification of 1931 biotic samples.



More thrilling results!

Probability of Biotic Classification vs Number of Neighbours (K)
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Continuing Steps

e Improving Dataset quality
o Existing dataset represents multiple decades of collection.
o Abiotic samples are exceedingly rare.

e Considering alternative representations of GCMS data



Questions?



